from the follow -up of patients with diagnosed TTC (n = 31).
Clinical characteristics, including sex, age, coronary risk factors, duration of chest pain, stressful trigger, and a history of cardiac diseases, were recorded for each patient.
On an ECG performed on admission, ST--segment elevation was defined as a deviation >1 mm higher than isoelectric line in ≥2 contiguous leads. T wave inversion was present when it was observed in ≥2 contiguous leads with change from a previous ECG tracing, if available. Additionally, ST depression, QT inter val, and bundle branch blocks (BBB) were included in the ECG characteristics. Left ventricular ejection fraction (LVEF) was assessed using transthoracic echocardiography during an acute phase and within the next 24 hours after recovery. Laboratory measurements included creatine kinase and cardiac marker levels, including the peak level of troponin I and creatine kinase -MB fraction.
All patients were treated according to the current guidelines for ACS. The medications included acetylsalicylic acid (ASA), angiotensin -converting enzyme (ACE) inhibitors, β -blockers, and statins. The following complications were recorded: cardiogenic shock, arrhytmias, and use of inotropes.
Follow -up phone calls were made. If there was hospitalization during follow -up, additional data concerning discharge from hospital were collected from each patient.
Data normality was assessed by the Kolmogorov --Smirnoff test and summarized as mean ±1 stanwithout apical involvement; regional wall motion abnormalities that usually extend beyond a single epicardial vascular distribution; and frequently, but not always, a stressful trigger 2 the absence of obstructive coronary artery disease or angiographic evidence of acute plaque rupture 3 new abnormalities on the electrocardiogram (ECG) (ST -segment elevation and/or T wave inversion) or modest elevation in cardiac troponin 4 the absence of pheochromocytoma and myocarditis.
All the 4 criteria must be fulfilled in order to diagnose TTC.
The aim of our study was to create a registry of patients with diagnosed TTC in order to learn more about the clinical characteristics, management strategies, and long -term outcomes of this rare cardiac disease.
PATIENTs ANd mEThOds
The database of the 1st Department of Cardiology, Medical University of Warsaw, Poland, was reviewed in order to identify all patients with ACS (n = 5620) who were treated between January 2005 and January 2010. We included patients who underwent both emergent coronary angiography and ventriculography and who fulfilled the recent Mayo Clinic criteria for TTC. 1 We developed a dataset that included admission date, clinical characteristics, echocardiographic and electrocardiographic records, laboratory para meters, and the findings REsuLTs During a 5 -year period, 5620 patients with ACS were admitted to our department. Based on the predefined diagnostic criteria for TTC, 31 patients with TTC (0.5%) were included into our analysis. All patients had angiographically normal coronary arteries. The apical ballooning variant with regional wall motion including apical and midventricular akinesis with sparing of the base was present in 16 cases (51.6%). The midventricular balooning variant with midventricular akinesis and preserved contraction of the apex and base was present in 15 patients (48.4%). Baseline clinical characteristics are presented in TAbLE 1. The study included 29 women (93.5%); a mean age at presentation was 69 ±11 years (range, 43-85 years); 27 women (93.1%) were aged >55 years. Hypertension was observed in 24 (77.4%), and hyperlipidemia in 20 patients (64.5%). Eight patients (25.8%) had previously diagnosed ACS, 7 (22.5%) -diabetes mellitus, and 2 (6.4%) -chronic obstructive pulmonary disease. Six patients (19.3%) were smokers.
The details of clinical presentation are shown in TAbLE 2. The mean time from symptom onset to cath -lab procedure was 11.5 ±9.4 hours. The most common symptoms included chest pain (93.5%) and dyspnea (38.7%). Seven patients (22.5%) suffered from nausea and vomiting. Two patients (6.4%) presented with cardiogenic shock requiring inotrope agents, 1 had ventricular fibrillation, and 2 more (6.4%) had sustained ventricular tachycardia treated with intravenous amiodarone. Use of diuretics was necessary in 14 cases (45.1%).
A stressful event was reported in 15 patients (48.3%): 2 of them (6.4%) had experienced physical stress, and 13 (41.9%) -emotional stress. No stressors were identified in the remaining 16 patients (51.6%).
ECG abnormalities were present in all except 1 patient (96.7%). Twenty -four patients (77.4%) were admitted with ST -segment elevation, of whom 21 patients (67.7%) had ST -segment elevation in precordial leads, and 3 in inferior wall leads. ST-segment depression was observed in 1, isolated T wave inversion in 3, left BBB in 1, and right BBB in 1 patient. Additional T wave inversion was noted in 21 patients (67.7%). The mean QRS duration was 95 ±19 ms, and the mean QT inter val was 420 ±57 ms. A typical ECG with ST--segment elevation performed in a TTC patient on admission and at discharge is shown in FIGuRE 2.
ECG during acute phase was performed in 23 (74.1%), and after recovery in 21 patients (67.7%). The mean baseline LVEF was 42 ±8.6%, and increased to 58 ±7.9% during recovery. The laboratory para meters were measured on admission. Troponin I levels were positive in 30 patients (96.7%) with a mean peak troponin level of 2.7 ±5.1 ng/ml (range, 0.2-22 ng/ml). The levels of creatine kinase were measured in 29 patients (mean, 201.8 ±208.5 IU/l), and of creatine kinase -MB fraction in 25 patients (mean, 13.9 ±21.7 ng/ml [range, 0.2-78 ng/ml]); white blood dard deviation unless otherwise stated. Frequencies and percentages were used to describe categorical variables. Analyses were performed using the STATISTICA 8 software (StatSoft Inc., Poland). The level of significance was set at P <0.05.
The study was approved by the local Ethics Committee. Data are presented as mean ±SD
Abbreviations: see TAbLE 1 The incidence of TTC might be underestimated because ventriculography was not performed in patients with previously diagnosed ACS and normal coronary arteries. Our study group comprised mainly postmenopausal women with numerous cardiovascular risk factors. In the Rhode Island Takotsubo Cardiomyopathy Registry described by Regnante et al., 6 cardiovascular risk factors were uncommon. However, in our group, 25.8% of patients had a history of ACS, and we believe that it might have been the actual onset of TTC misdiagnosed as an acute myocardial ischemia. The mean time between the onset of symptoms and the cath -lab procedure was 11.5 ±9.4 hours. In line with the findings of other meta -analyses, the most common symptoms of TCC were chest pain and dyspnea.
7,8,10 However, we noticed a high rate of vomiting and nausea -symptoms that were unusual in other studies on TCC. The severity of the disease at presentation varied. In most cases, the clinical manifestation of TCC was mild, but 2 patients developed cardiogenic shock, and in another 2 patients life -threatening arrhythmia was present. Stress as a causative factor was identified in half of the patients; in 41.9% it was emotional stress, and in 6.4% physical stress. Stress -induced catecholamine surge is believed to be a causative agent in TTC.
7 The observation that TTC resembles pheochromocytoma cell count was measured in all patients (mean, 8.6 ±2.6 × 10 3 /µl).
All medications used during hospitalization are listed in TAbLE 3. On -admission antiplatelet treatment with ASA and clopidogrel loading doses was used in the majority of patients: 26 (83.8%) received both antiplatelet drugs and 3 (9.6%) -only ASA. Twenty -six patients received β -blockers (83.8%), 25 (80.6%) -ACE inhibitors, and 11 (35.4%) -unfractionated heparin.
After discharge, ASA was continued in 26 patients (83.8%), and 12 patients (38.7%) received additional clopidogrel treatment. β -blockers were prescribed in all except 1 patient (96.7%), ACE inhibitors in 29 patients (93.5%), statins in 20 (64.5%), and diuretics in 6 (19.3%).
Follow -up data were available in 23 patients (74.1%) (mean time, 955 ±502.8 days): 1 patient died from bone cancer, 1 had stroke with hemiplegia, and 2 were hospitalized -1 due to high blood pressure, and the other due to recurrence of chest pain. In our dataset of clinical outcomes no recurrence of TTC was observed.
dIsCussION To our knowledge, this case series represents the largest TTC study report in the Polish population. The prevalence of TTC in our department was found to be 0.5%, which is in line with the previous studies (0.36%-2%). 4 , 6 -9 cardiomyopathy confirms this hypothesis. 11 ST--segment elevation in precordial leads present on admission has been observed by other authors. 12 Unlike the Rhode Island Takotsubo Cardiomyopathy Registry, in which 17% of the cases had no ECG abnormalities, our study reports only 3.3% of the cases with normal ECG. Troponin I level was positive in 96.7% of the patients with a mean peak troponin level of 2.7 ng/ml compared with 6.9 ng/ml reported by Regnante et al., 6 and 13.9 ng/ml by Vidi et al. 10 Because of the clinical presentation and ECG abnormalities, most patients were initially treated for myocardial ischemia with loading doses of dual antiplatelet drugs and intravenous heparin. There is no clear consensus on the management of patients with TTC, but after cardiac catheterization most of our patients continued to receive ASA, β -blockers, and ACE inhibitors. In the majority of cases, this type of supportive therapy led to spontaneous left ventricular recovery. We observed several complications in our study group. In 3 cases, life -threatening arrhythmia occurred, and in 2 -cardiogenic shock; 2 patients required inotropic agents. One of the most frequent complications during the acute phase is an acute and reversible heart failure. 12 -14 This may be supported by the fact that almost 50% of our patients received diuretics. Patients with TTC who survive acute phase are believed to have a good prognosis, and the recurrence rate is below 10%.
12,15
Our study has several limitations. First, the case series presented here is based on retrospective analysis. Second, the cohort of patients was relatively small, but TTC syndrome is uncommon in the general population.
In conclusion, TTC was present in 0.5% of patients with ACS admitted to our department, Abbreviations: ACE - angiotensin -converting enzyme, ASA - acetylsalicylic acid
